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A mcM dmo nt to llie Claims : 

The following Ustling ofcl^jims fepliices all previous versions and listings of claims: 

1. (Original) A method ofmappiiig a combuslor in a gas lurbine engine, said 
mithod includtDg: 

determining a first burner dome to be adjusted in said gas turbine engine for a first burner 

mode; 

adjuslins a ring flame temperature at said first burner dome in said gas lurbine engine to 
dclcnuinc a maxhinun ring flame temperature boundary for said first burner dome; 

recording into memory a plurality of parameters from saidpluralily of sensors coupled to 
said gas turbine engine operating iit said miiximum ring flame temperature boundaiy; 

adjusting said ring flame temperature at said first burner dome in said gas. turbine engine 
to detcra)ine a minimum ring flame temperature boundary for said first burner dome; 

recording into mcfuory a plurality ofparamelers from said plurality of sensors coupled to 
(he g;iS turbine engine opcrdting al said minimum ring flame temperature boundary; 

sublracling a minimum ring llamc tcmpcraliire at said minimum ring flame temperature 
bouiidnry from a niaxinnmi ring flinne tempcniturc at said maximum ring flame temperature 
boundary to determine a temperature window size; 

calculaling a nominal ring flume temperiUure from the minimum and maximum ring 
llamc temperatures when said temperature window size is greater than a prcdctemnned minimum 
window si^e; 

adjusting llic ring flame Icmjicraturc in said first burner dome to said nominal ring flame 
tonipcrattiro; and 

recording into nicmory a plurality of parumelors from said sensors coupled to the gas 
lurbine engine operating at said jiominal ring flame temperature. 
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2. (Origiual) Tliemelhod of claim 1, further comprising: 

before said detennining said first burner <loinc to be adjusted, adjustiiifi a bulk combustor 
flame tomjicnilure fi\>in said gas tiivbiiic engine until readings from said plurality of sensors 
coupled to sjid gds ttnbine engine arc williiu predetermined operating limits. 

3. (Original) The inclhod of claim 2, wherein said readings from said plurality of 
sensors inebulc <\ NOx emissions level; and 

said adjusting said bulk combustor flame temperature includes: 

increasing said bulk combustor flame temperature in said gas turbine engine ifsaid NOx 
cnnssioiis level is less than a predetermined lower limit NOx emissions levcL 

4. (Original) The method o f claim 2, wherein said reailings from said plurality of 
sensors include <i CO emissions level; and 

said adjusling said bulk combustor flame temperature includes: 

increasing said bulk combustor flame temperature in said gas turbine engine ifsaid CO 
emissions level is gi-catcr than an upper Hniii CO emissions level. 

5. (Original) The method ofclaim 2, wherein said readings fram said plurality of 
scasors include a NOx emissions level; and 

said adjusting said hulk combustor flame temperature includes: 

decreasing said bulk combustor flame temi)crature ifsaid NOx emissions level is greater 
than a predetermined upper limit NOx emissions level for said gas turbine engine. 

6. (Original) The method ofclaim 2, wherein said adjusting said bulk combustor 
flame icmpenUure includes: 

decreasing; 5nld bulk combustor flame tcmpcralurc ifsaid bulk combustor flame 
len;poralure is greater than a predetermined upper limit bulk combustor flame temperature. 

I3nvi3isi 
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7, (Oriuiniil) Tim method of claim 2, wherein snid readings from said plurality of 
$cn55ors incUulc a liigli pressure turbine oullol lomperaturc; and 

said adjiisling said bulk combustor llnmc Icmperalure further includes: 

decreasing said bulk combusior flame icrnjicralurc if said bulk higli pressure turbine 
outlet Icmperalure is greater than a predetermined upper limit high pressure turbine outlet 
Icmpcraturc. 

8, (Original) The method of claim 2, further comprising: 

activating an alarm if said adjusting said bulk combustor flame tcmpcraluro is performed 
a number of times greater than a predetermined number oftimcs, 

9, (Original) The method of claim 2, further comprising: 

repealing said adjustii\g said bulk combustor flai-ne temperature if a NOx emissions level 
at said nriximuMi loinpcralurc boundary is less than a predetciniincd upper limit NOx emissions 
level ;uid snid temperature window size is less than said predetcntiincd minimum window size. 

1 0, (Original) llie method of claim 2, further comprising: 

repeating ,said adjusting said bulk combustor flame temperature if a NOx emissions level 
at said minimum temperature boundary is less than a predetermined upper limit NOx emissions 
level and sai<l temperature window siv^e is less than said predetemiined minimum window size. 

1 1 , (Original) The method of claim 2, further cojnprising: 

repealing said adjusting ssaid bulk combusior flame temperature if a high pressure turbine 
oMiiel tcmpornlure at said maximum temperature boundary is less than a predetermined upper 
limit high pressure tuibinc outlet temperature and said temperature window si/e is less than said 
pri;dctcniilncd uilniinum window size. 

1 2- (Oi iginal) The method of claim 2, further comprising: 

repealing said adjusting said bulk combusior flame temperature if a high pressure turbine 
l?DV131Sl 
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oiUlcl tcnipcraliire at said niiniinum temperature boundary is loss than a prcdctcnnincd upper 
limit liigli pressure turbine outlet tcmpcralure and said temperature window size is less than said 
preddomiincd niininunn window si/c. 

] 3. (Original) The method ofclaim 1 , further comprising: 

activating an alarm if a NOx emissions level at said maxin^um temperature boundary is 
Ricalcr llian a predetermined upper limit NOx emissionss level and said temperature window size 
is less lhan said predetermined minimum window size. 

1 4. (Original) The method orclaim 2, fuilhcr comprising: 

repealing said adjusling said bulk combiistor flame temperature ifa high pressure turbine 
oullct lempcnilurc at said jiominal ring flame temperature is greater than a prcdctcmiincd upper 
limit high pressure turbine outlet temperature. 

15. (Original) The mcdiod ofclaim 2, further comprising: 

repealing said juljuMing said bulk combuslor flame temperature i fa NOx emissions level 
al Siiid nonunal ring flame temperature is greater than a predetermined upper limit NOx 
emissions level limit. 

16, (Otiginal) The method ofclaim 1. ftutlicr comprising: 

aelivaling an nlami if a NOx cniissions level at said rainimurn temperature botindary is 
greater than a predetermined upper limit NOx emissions level and said temperature window si/c 
is less than said predetermined minimum window size, 

1 7, (Original) The method of claim I, fuilhcr comprising: 

activating an alarm if a high pressure Uirbine outlet temperature at said maximum 
temperature bonndniy is greater than a predetermined upper limit high pressure turbine outlet 
temperature and siiid tcmpcralure window size is loss than said predetermined minimum window 
size. 

13i)Vi3l81 
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1 8. (Original) The nietliod of claim 1, further comprising: 

aolivaling ;in aUmti i fa high pressure turbine outlet temperature at said minimum 
tcjnpcraliirc boundary is greater than a prcdctemiincd upper limit high prcssurc turbine oullet 
temperature and said temperature window si/^ is less than said predetermined niinhiium window 
si/e. 

1 9. (Ori^jiiial) Tlic method of claim 1 , wherein said determining said first burner 
donio to bo adjusted includes: 

sclccliny said fust burner mode in a lookup table to determine a sequence of burner 
domes to he iidjustcd for said first burner mode; and 

selecting said first burner dome from said sequence of burner domes to bd adjusted. 

20. (Original) Th^ mclht)d of clgiui 19, wherein said selecting said first burner dome 
includes: 

selling a flag to identify an adjusted burner dome in said plurality of burner domes to be 
adjtistcd for said first burner mode. 

21 . (Original) 'fhe method of claim 1 , wherein said adjusting a ring flamo 
tomperalurc sit said first burner dome in said gas turbine engine to dctcnrjine a maximum ring 
name tcmpci-aturc boundary includes: 

incrcmcnling said ring flame tomperalurc at said first buriicr dome in said gas turbine 
engine by a prcdetcnni ncd amoimt; and 

delecting the activation of a acoustics and blow out avoidance logic. 

22. (Original) The method of claim 1 , wherein said adjusting a ring flame 
temperature at said first burner dome in said gjis turbine engine to determine a maximum ring 
fiamo tcn\peiaUirc boundaiy includes: 

incrcmcnluig said ring flame temperature at said first burner dome in said gas turbine 
l.M)VI3l»Sl 
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ciiyinc by a prcdclcnnincd imioiiiU to acliievc incremented ring flame temperature; 

recording into memory h plurality orparamctcrs from syid plurality of sensors coupled to 
said gas turbine engine operating at said incremented ring flame temperature; and 

repeiUing said incrementing if said plurality of parameters are within predetermined 
acoustics and blowout boundaries. 

23, (Original) The melhod ofclaim 1 , wherein said adjusting a ring flame 
temperature at said first burner dome in said gas turbine engine to determine a maximum ring 
flame temperature boundary includes: 

incrementing said ring flame icmperature at said first burner dome in said gas turbine 
engine by a prcdctcnmine<l amount to achieve an incremented ring flamo temperature; 

recording into memory a plurality of parameters from said plur:dity of sensors coupled to 
said giis tuibine engine operating at said incrcmentcd ring flame temperature; and 

repealing said incrementing if said plurality of parameters are within predetermined 
acmislics am! blowout boundaries and said ring flame tcaipcraturc at said first bunicr dojuc is 
lefis than a predetermined maxinnnn ring flame temperature. 

24, (Original) The method ofclaim 1 , wherein said adjusting a ring flame 
temperature at said firMt bumer dome in said gas turbine engine to determine a minimum ring 
flimio tcn^pcruturc boundaiy includes: 

dccremenling said rii^g flame temperature at said first burner dome in said gas turbine 
engine by a predetermined amount; and 

delecting the activation of a acoustics and blow out avoidance logic, 

25, (Origimil) The method ofclaim 1, wherein said adjusting a ring flame 
loinpcrnture at said iir^stbunicr dome in said gas turbine engine to determine a minimum ring 
name lomperature boundaiy includes: 

13IW13181 

8 

PAGE 9/25*RCVDAT11M 10:43:43 AM pastern Standard 



HOV-02-2005 HED 11:58 AM CANTOR. COLBURN LLP 



FAX NO. 8602860115 



P. 



tlccrcniculing said ring flame temperaUiro at said first burner dome in said gas turbine 
engiTio by a prcdetLmnincd amount to ncbicve an decremented ring flame temperature; 

ivcordinji into memory a plurality of partimclci-s from said plurality of sensore coupled to 
sai<l gas turbine ejiginc operating at said decremented ring flame temperature; and 

icpcaliiig said decrementing tfsaid plunilily ofparamelers are within predelemiincd 
ucoiusLicsi and blowout boundaries, 

26. (Original) The method of claim 1 , wherein said calculating said nominal ring 
flame temperature includes: 

incrementing said ring flame temperature at said minimum ring flame tempcralurc 
boiindary by a predetermined amount. 

27. (Original) The method of claim 1 , wherein said calculating said nominal ring 
flame (enipcraluix: includes: 

decrcmcniiag said ring flame temperature at said maximum ring flame temperature 
boundi^ry by ci predetermined amounl. 

28. (Original) The method ofclaini 1 , wherein said calculating said nominal ring 
llamc temperature includes: 

averaging said ring flame temperature at said maximum riiig flamo temperature boundary 
and said ring flame temperature at said minijtuun ring flame temperature boundary. 

29. (Original) Tlic method ofcUnm I, further comprising: 

detcnuining a second burner dome to be adjusted for said first burner mode whpn said 
higli pressiu'c tnibinc outlet temperature at suid nominal ring flame temperature is less than a 
pre<!clcrmincd upper limit high pressure turbine outlet temperature and aNOx emissions level at 
hwid nominal i ing flame tcjupcraturc is less than a predetermined upper limit NOx emissions 
level 

131>V13)S1 
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30, (Orii^jnal) The method of claim 1, further comprising: 

receiving input jndicaling a new burner mode if all burner domes for said first mode have 
been adjusiled. 

31 , (Wi(hdrav/a) A storage medium cncodal wilh machine-readable computer 
proynmi code for mapping a combuslor in a ^<\n ttirbine engine, the storage medium including 
instruclions for cjmsing acompulcr to implement a method comprising: 

delcmiining a firet burner dome to be adjusted in said gas turbine engine for a first burner 

mode; 

adjust ing a ring Hamc temperature at said first burner dome in said gas turbine engine to 
dclormino a maximum ring fiame lemponiturc boundaiy for said first burner dome; 

recording into memory a plurality of paramclcni Troni said plurality of sensors coupled to 
said gas turbine engine oiieraiijig at said n^axinmm ring fiame temperature boundary; 

adjusting said ring flame temperature at said first bumcr dome in said gas turbine engine 
to dclcnnine a mhiimuin ring fiamc Icmperalurc boundaiy for said first burner dome; 

recording into memory a plurality of parameters from said plurality of sensors coupled to 
the gas turbine engine opcraling at said minimum ring flame temperature boundary; 

subtracting a minimum ring flame temperature at said minimum ring flame temperature 
boundary Irom a maximum ring flame temperature at said maximum ring flame temperature 
boundary to determine a temperature window size; 

calculating a nominal ring flame temperature from the minimum and maximum ring 
llamc temperatures when said temperature window size is greater than a predetermined minimum 
window size; 

adjusting the ring flamo tempennure in said first burner dome to said nominal ring flame 
lcmj)cralurc; and 

131)V13KS1 
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recording tiilo nicaiory a pliiralily of parameters from said sensors coupled to Ihc gas 
luihine engines opcriiling at said nominal ring flame Icmpcralure. 

32. (Withdrawn) The storage nicdiinn of cbnm 31 further including inslmctions for 
causini^ a computer to iinplcmcnt: 

bcfoto said dotcnnining said first burner dome to he adjusted, adjusting a bulk combiistor 
flame lompct'iUuro fmm said gas turbine engine until readings from said plurality of sensors 
coupled to said gas turbine engine are within prcdclermined operating limits. 

33. (Withdrawn) lite storage medium of claim 32, wherein said readings from said 
phiralily ofsensors include a NOx emissions level; and 

said adjusliug said bulk combustor flame temperature includes: 

increii-sing said bulk cojnbustor flame temperature in said gas turbine engine if said NOx 
emissions level is loss than a predetermined lower limit NOx emissions level. 

34- (Withdrawn) The storage nicdium of claim 32, wherein said readings from said 
phiralily ofsctLSors include a CO emissions level; and 

Huid adjusting said bulk combustor flame temperature includes: 

incrca5iing siiid bulk combustor llame temperature in said gas turbine engine if said CO 
emissions level is greater than an upper limit CO emissions leveL 

35. (Withdrawn) The storage medium of claim 32, wherein said readings from said 
plurality of sensors include a NOx emissions level; and 

said adjusting said bulk combustor llamc temperature further includes: 

dccrca^^ing said bulk combustor flame temperature i f said NOx emissions level is greater 
thnn a predetermined upper limit NOx emissions level for said gas turbine engine, 

36, (Withdrawn) The storage medium of claim 32, wherein said adjusting said bulk 
combustor (lame temperature further includes: 

13IW13181 

11 

PAGE 12/25 ' RCVD AT 11/2/2005 10:43:43 AM [Eastern Standard Time] ' SVR:USPT0-EFXRF«2S' DNIS:2738300 ' CSID:8602860115 ' DURATION (inm-ss):06-26 



NOV-02-2005 HED 11:59 AH CANTOR COLBURN LLP FAX NO. 8602860115 P. 



docrcasinfi said bulk conibuslor flame tempcralurc if saul bulk cotnbuslor flame 
temivoraUifc is greater thau a predetermined upper limil bulk combuslor flame Icmpcrulurc. 

37, (Willulrawn) The storage medium orclaim 32, wherein satd readings from said 
plurality of ^cn^iors include a bulk high pressure turbine outlet temperature; and 

said adjustijig said bulk combustor flame temperature further includes: 

decreasing said bulk combuslor flame icmpcraUirc ifsaid bulk high pressure turbine 
outlet tcnij)craUire is greater lhan a predelcrnnnod upper limit high pressure turbine outlet 
tempcTaUire, 

38, (Withdrawn) The storage medium of claim 32, further including instructions for 
causing a computer lo implcmeni: 

activating an alarm ifsaid adjusting said bulk combustor flame Icmpcratare is perfonued 
a number of limes greater than a predetermined number of times. 

39, (Witlidrawn) The storage medium of claim 32, further including instructions for 
causing a computer lo iniplenicnt; 

repealling said adjusting said bulk combustor flame temperature if a NOx emissions level 
at said maximum temperature boundary is less than a prcdetennined upper limit NOx emissions 
level and said temperature v^indow size is less than said prcdetennined minimum window size. 

'10. (Witlidrawii) The storage medium of claim 32, further including instniclions for 
catisiug a computer to implement: 

repeating said adjusting said bulk combustor llamc temperature if a NOx emissions level 
at said minimum temperature boundaiy is less than a predetermined upper hmit NOx emissions 
level and snid temperature window si/o is less than said predetermined minimum window size. 

4 1 . (Wiihdrawn) The storage n)cdium of claim 32, further including inslmctions for 
causing a compuicr lo implement: 

13IW13J81 
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repealing .said adjusling said balk combiistor flame temperature if a higli pressure lurbinc 
oultcl iciiipcraUirc al said maximum temperature boundary is less than a prcdetcnnined upper 
linul h\y}x pressure turbine outlet tcmperaluro and said Icmpcrature window si/e is less than said 
predctennincd minimum window size. 

42. (Withdrawn) The storage medium of claim 32, further including instructions for 
causing a computer to implement: 

repealing snid adjusting said hulk combustor (lame temperature if a high pressure turbine 
oultcl lcmpcr:iturc al siud minimum (empcraluro boundary is loss llian a prcdetemiincd upper 
limit high pressure turbine outlet tcniperuUirc and said temperature window size is less than said 
prutl^^lcrmincd im^nimum window size, 

43. (Withdrawn) The storage medium of claim 3 1 , fiulhcr including instructions for 
causing a computer to implement: 

activating an a1art)t if a NOx emissions level al said maximum temperature boundary is 
greater than a prcdelermincd upper limit NOx emissions level and said temperature window size 
is loss than said predetermined niinimuin window size. 

44. (Withdrawn) Tlio storage medium of claim 32, further includhig instnictions for 
causing a computer to implement: 

repeating snid adjusdng said bulk combustor flame temperature if a high pressure turbine 
onllct tcmperHiurc at said nominal ring flame temperature is greater than apredetennined upper 
limit liigh pressure turbine outlet temperature. 

45. (Withdrawn) The storage medium of claim 32, further including instructions for 
caLKsing a computer to implement: 

repealing said adjusting said bulk combustor llame temperature if saiad NOx emissions 
level at said nominal ring flame temperature is greater tlian a predetermined upper limit NOx 
emissions level limit. 

131)V131S1 
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46. (Withdnwn) The storage mcdiuin of claim 31, furtlier incUidiiig inslruclions Tor 
causing a computer to irnplcincnl: 

activating an alarm if a NOx emissions level at said tninimum temperature boundary is 
grcaler Hum a predclennincd upper limit NOx emissions level and said temperature window size 
is leys Ihan said prcdclemiincd minimum window si/c 

47. (Willulrawn) Tlic storage medium of claim 31, further including instructions for 
causing a computer to Implement: 

activaling an alanii if said a high pressure turbine outlet tomperalure at said T\iaxinium 
leinpcralure boundary is greater llian a predetermined upper limit high pressure turbine outlet 
temperature and said temperature window size is less than said predetemiined minimum window 
size. 

48. (Withdrawn) The storage medium of claim 3 1 , further including instructions for 
causing a computer to implcmcni: 

activaling an alarm if a high pressure turbine outlet temperature at said minimum 
temporalurc boundary is greater than a prcdetciTnincd upper limit high pressure turbine outlet 
temperature and said temperature window size is less than said predetermined jninimum window 
sizCp 

40, (Withdrawn) The storage medium of claim 31, wherein said determining said 
jlrsjl hwmcr dome lo be adjustCil irtchulcs: 

selecting said first burner mode in a lookup table to determine a sequence ofbunicr 
domes to be adjusted for said llrst burner mode; and 

selecting said first burner dome from said sequence of burner domes to be adjusted. 

50. (Withdrawn) The storage nicdiuni of claim 49, wherein said selecting said first 
burner dome includes; 

sclting a flag to identify an adjusted burner dome in said plurality of burner domes to be 
l3DVi3lSl 
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adjufiiod for said first burner mode, 

5 1 . (Withdrawn) T\\o slorayc medium of claim 3 1 , wherein said adjusting a ring 
name tcmpcratinxi at said first bumcr dome in said gas lui-binc engine to dclcrmine araaximinn 
ring flame IcniptTJJlwrc bonndary includes: 

incrcnicnling said ring flfimc temperature at said first burner dome in said gas turbine 
engine by a prcdclcnnincd amount; and 

delecting the activation ofa acoustics and blow out avoidance logic. 

52. (Withdrawn) The slonigc medium of claim 31 , wherein said adjusting a ring 
flame temperature at said first burner dome in said gas turbine engine to dctcmiine a niaxinuim 
rinij Ibmc icinpcralurc boundaiy includes: 

incrementing snid rini; flame tcmperalurc at said first burner dome in said gas turbine 
engine by n predetermined amount to achieve an incremented ring flame temperature; 

recording into n)cmory a phirality of parameters rit>ni said plurality of sensors coupled to 
said {?as turbine engine operating at said incremented ring flame temperature; and 

repealing said incrementing i f said plurality of parameters are wdthin predetermined 
acoustics and blowout boundaries. 

53. (Withdrawn) The storage medium of claim 31 , wherein said adjusting a ring 
flame temperature at said first burner dome in said giis turbine engine lo determine a maximum 
rijig llamc temperature bonndaiy iucludes: 

incrementing said riiig llame temperature at said first burner dome in said gas turbine 
engine by a predetermined amount to achieve an incremented ring flame temperature; 

recording into memory a plurality of parameters from said plurality of censors coupled to 
said gas turbine engine operating at said incremented ring flame temperature; and 

repeating *said incrementing if said plurality ofparametcrs arc within predetermined 
13i)V131Sl 
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acoustics imd blowout boundaries and said ring flame icmperaturc at said first burner dome is 
less than a picdctoiinincd maximum ring flame tcmpcraliirc. 

54. (Withdrawn) The storage mcdiuiu of claim 31, wherein said adjusting a ring 
flanjc tcmpcraLLirc al Siiid fMst burner dome In said gas turbine engine lo determine a minimum 
rina llamc Icmpcrainre boundary includes: 

dccrcmculing said ring name Icmperaturc at said first burner dome in said gas turbine 
engine by a predelcrminc<l amount; and 

dctccling the aclivation of a acoustics and blow out avoidance logic, 

55. (Withdrawn) The storage medium of claim 3 1 , wherein said adjusting a ring 
flame temperature at said Hrsl burner dome in said gas tuAinc engine to determine a mininmm 
ring name temperature boundaiy includes: 

decrementing said ring flame temperature at said first bunier dome in said gas tuii)ine 
engine by a prodetcrnuncd amount to achieve an decremented ring flame temperature; 

recording into memory a plurality of parameters from said pluralily of sensors coupled to 
said gas lurbinc engine operaling at said dccretncntcd ring flame temperature; and 

repeating said decrementing if said plurality of parameters arc within predetermined 
acoustics and blowout boundaries. 

56. (Withdrawn) The storage medium of claim 3 1 , wherein said calculating said 
nojninal ring flame tcniperdlure includes: 

incrementing said ring flame temperature at said minimum ring flame tempcnituro 
boundiiry by a prcdctennincd amount. 

57. (Withdrawn) The storage jncdiiim of claim 31, wherein said calculating said 
nomii^al ring flanKi temporal ure includes: 

decremcnling said ring flame tcn)i>crature at said maximum ring flaino temperature 
i.^r)vi3isi 
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boundary by a prcJcicrmmcd aniounl. 

58. (Withdrawn) The slorago medium of claim 31, whcjcin said calculaling said 
Drtniiiinl rinij flame; Icmpcralurc includes: 

averaging stiid ring flame icmpcratarc at said inaxiinum ring flame tcmpcralurc boundary 
and said ring ilamc lenipcralurc at said mininKun ring llanie temperature boundary. 

59. (WIHidrawn) The storage medium oCclaim 31 , further including instructions for 
causing a computer to iniplcmcnl: 

determining a second burner don>c to bo adjusleti for said first burner modo when a high 
pressure turbine outlet temperature at $aid nominal ring flame temperature is Ics.s than a 
prctfclcrmincd upper limit high pressure liurbinc oullct temperature and said NOx emissions level 
at said nominal ring (lame temperature is less than a predetermined upper limit NOx ctnissions 
level, 

60, (Willidrawn) The storage medium ofclaim 31 , further including instructions for 
causing a con)puler to implement: 

receiving input indicaling a new burner mode if all burner domes for said first mode have 
been adjnstul. 

61 , (Withdrawn) A system for mapping a combuslor in a gas turbine engine, sSaid 
system including: 

a plui ulity of sensors opcrably coupled to said combuslor, 

a controller opcrably coupleil to said combustor for controlling combustion in a plurality 
ofdomcs in said coinbustor; 

a jucn^ory device opcrably coupled lo said controller, said memory device including data 
for use by said controller in controlling combustion in said plurality ofdomcs; 

a mapping device operably coupled to said plurality of sensors and to said mcmoiy 
I3DV13181 
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(jcvlcci, siiid mapping device is configiiicd to: 

(tclcrmint; a maximum ring (l<ime temperature bouncUiiy for a first burner dornc in said 
plurality of burner domes lo be adjusted for a first burner mode; 

record into said memory device a plurality of pzirameters from said plurality of sensors 
coupled lo said gas turbine engine opcraling at a maximum ring flame temperature boundary; 

dclcnnintj a minimum ring flame temperature boundary for said first burner dome; 

record into said memory device a plurality ofparamctcrs from said plurality of sensore 
coupled lo Ihe ya?? turbine engine operating at said minimum ring flame temperature boundary; 

sul^lract a ring llamc Icmpcraluro at said minimum ring flame temperature boundary from 
a ring llamc temperature at said niaximum ring flame temperature boundai-y to determine a 
temperature window siw; 

cnlculaic a nomincil ring flame temperature from the mimmum and maximum ring flame 
(cmpcnilurcs when said Icnipcralurc window size is greater tlian a prcdetcnnincd minimum 
window size; and 

record in<o said memoiy device ix plurality of parameters from said sensors coupled to Ihc 
ga.s hubine engine operating at said nominal ring flame temperature. 

62. (Withdrawn) The system of claim 61, wherein said mapping device causes said 
controller to adjitsL a bulk combustor flame temperature from said gas turbine engine until 
readings from said plurality ofscnsoi-s coupled to said gas turbine engine are within 
predetermined operating limits. 

63. (Withdrawn) The system of claim 62, wherein said readings from said plurality of 
senson; include a NOx emissions level; and wherein said mapping device causes said controller 
lo increase said bulk combustor flame temperature in said combustor if said NOx emissions level 
is less than a pralclcsrmincd lower limit NOx emissions level 

64. (Withdrawn) The system of claim 62, wherein said readings from said plurality of 
l3f)VI3l«l 
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sensors include a CO emissions level; and wlierein said mapping device causes said controller to 
increase said bulk con^huslor flame temperature in said gas turbine engine if said CO emissions 
level is greater than an upper limit CO emissions level 

65. (Withdrawn) The system of claim 62, wherein said readings from said plurality of 
sensors incKule a NOx cniissions level; and wherein said mapping device causes said controller 
to deci-oase said bulk conibustor flame temperature if said NOx emissions level is greater than a 
pi*cdoicrmincd upjier limit NOx emissions level Tor said gas turbine engine^ 

66. (Withdrawn) The j;ystem ofclaim 62, wherein said rcadij^gs from said plurality of 
sensors include a bulk combustor flame temperature; and wherein said mapping device causes 
said controller lo decrease s,iid bulk combustor flame temperature if said bulk combustor flame 
temperature is greater than a predctcrminal upper limit bulk conibustor flame temperature. 

67. (V^^ithdrawa) Tho system ofclaim 62, wherein said readings from said plurality of 
scnsiHS include a liigh pressure turbine outlet temperature; and wherein said mapping device 
causes said controller lo decrease said bulk combustor flame temperature if said high pressure 
turbine outlet tempcrnlure is greater than a predetermined upper limit high pressure turbine outlet 
temperature. 

68. (Withdrawn) The system ofclaim 62, wherein said mapping device activates an 
alarm ifsaltl b\\\k combustor flame temperature is adjusted a number oflimes greater than a 
prodciennincd number of times. 

69. (Wilhdniwn) I'hc system ofclaim 62, wherein said mapping device causes said 
controller to adjust said bulk combustor flame temperature if a NOx emissions level at said 
maximum tcmperaluro boundary is less than a predetermined upper limit NOx emissions Icvul 
and said temperature window size is less thati said predctciminod minimum window size. 

70. (Withdrawn) The system of claim 62, wherein said mapping device causes said 
conUollcr to adjtist said bulk combustor flame temperature if a NOx emissions level at said 
minimum temporaluro boundary is less than a prcdctcmiined upper limit NOx emissions level 
and said lempcraiare window size is less than said predetemiined minimum window si/,c. 

131;VI3iSl 
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7 1 - (Willulrawn) The system of claim 62, wherein said mappmg device causes said 
conlmllcr lo iidjiisl said bulk corabiistor llamc temperature if a high pressure turbine outlet 
lempcnitiirc at said maximum temperature boundaiy is less than a prcdctcrnuncd upper limit high 
pressure tiu'binc outlet Icmpcrnture aud said temperature window size is less than said 
predetermined nu'nimuui window size. 

72. (Withdrawti) The system ofelaim 62, wherein said mapping device causes said 
conlroHer lo adjust said bulk combuslor flame temperature if a higli pressure turbine outlet 
lempcrnUn e at said niinimum temperature boundary is less than a predetermined upper limit high 
pre?;sure turbine outlet temperature and said temperature window size is less than said 
prcdcLermincd juiuimun^ window size. 

73. (Withdrawn) The system of claim 61, wherein said mapping device activates an 
ahimi if n NOx emissions level at said niaximum temperature boundary is greater than a 
predetcrnuncd upper lijnit NOx emissions level and said temperature window size is less than 
said predetermined minimum window si/o. 

74. (Withdrawn) Tlic system of claim 62. wherein said mapping device causes said 
controller to adjust said bulk eombustor flame temperature if a high pressure turbine outlet 
Icmpcrnture at said nominal ring flame temperature is greater than a predetermined upper limil 
high pressure lurbine outlet tempcralurc. 

75. (Wilhdniwn) llic system of claim 62, wherein said mapping device causes said 
conlroller to adjust said bulk eombustor flame temperature if a NOx emissions level at said 
nominal ring llamc lempcralure is greater than a predetermined upper limit NOx emissions level 
Hrnil, 

76. (Wilhdrawn) The system of claim 61, wherein said mapping device activates an 
alarm if a NOx emissions level at said minimum temperature boundaiy is greater than a 
prcdclemiincd upper limit NOx cn\issions level and said temperature window size is less than 
said predolermincd minimum window size. 

77. (Withdrawn) The syslcm of claim 61 » wherein said mapping device activates an 
I5J>VI3I8I 
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uhrm if a high pressure turbine outlet Icnipcratiiro al said maximum tcmpcraluro boundary is 
yivalcr tliaii a prcdolcrmiiicd upper limit high pressure turbine outlet temperature and said 
lompcratiirc window si/.c is less than said prcdetcrniined minimum window si/.e. 

78, (Withdrawn) llic syalcm orclaim 61 , wherein said jnapping device activates an 
(klarm ifa high pressure turbine outlet lempcniturc at said minimum temperature boundary is 
arealcr than a pro<lctcrmined upper limit high pressure turbine outlet temperature and said 
temperature window size is less than said predetermined minimum window size, 

70. (Withdrawn) I hc system orclairn 61, wherein said mapping device selects said 
fii-sl burner niode in a lookup table to determine a sequence of burner domes to be adjusted for 
said fii*?st bunker mode. 

SO. (Wilhdrawn) The syslpm ofclaim 79, wherein said mapping device sets a flag to 
idcnlify an adjusted burner dome in said plurality of burner domes to be adjusted for said first 
burner mode. 

8 1 ♦ (Withdrawn) The system ofclaim 61 , wherein said mapping device causes said 
controller to increment said ring flame temperature at said fii-st burner dome in said gas turbine 
engine by a predetermined 'amount, and said maj)ping device detects the activation of a acoustics 
and blow out avoidance logic. 

82. (Withdrawn) 'f he system ofclaim 61, wherein said mapping device causes said 
controller (o increment said ring flame temperature at said first burner dome in said gas turbine 
cnjiinc by a predcLcnnincd amount to achieve an incremented ring flame temperature, and said 
mapping device records into said memory device a plurality of parameters from s;iid phjrnlity of 
seniors coupled to said gas turbine engine operating at said incremented ring flame temperature. 

83. (Wi Ihdrawn) The system ofclaim 6 1 » wherein said mapping device causes said 
coulrollcr to increment said ring flame temperature at said first burner dome in said gas lurWnc 
engine by a predetermined amount to achieve an incremented ring flame temperature, and said 
mopping device records into said memory device a plurality of parameters from said plurality of 
sensors coupled to said gas turbine engine operating at said incremented ring flwnc temperature. 

unvnist 
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84. (Wilhdrawn) The system of claim 61 , wherein said mapping device causes said 
controller lo dccrcnicnl said ring flame tcnipcralure at said first burner dome in said gas turbine 
engine by n predetermined fimount, and said mapping device detect.^ Ihe activation of a acoustics 
uml blow out avoidanC'C logic. 

85. (Withdrawn) Tiic system ofclaim 61, wherein said mapping device causes said 
controller to decrement said ring flame temperature at said first burner dome in said gas turbine 
engine by a prcdclcrmincd amount (o achieve a decremented ring flame temperature, and said 
mapping device records into said memory device a plurality of parameters from said plurality of 
sensors coupled to said gjis turbine engine operating at said decremented ring flame temperature, 

86, (Withdrawn) The system of claim 61 , wherein said mapping device calculates 
said nominal ring llame temperature by aveniging said ring flame temperature at said maximum 
ring flame temperature boundary and said ring flame temperature at said minimum ring flame 
temperature boimdary, 

87. (Withdrawn) The systcen of claim 61, wherein said inapping device calculates 
said nominal ring flame temperature by incrementing said ring flamo temperature at said 
niininnun ring flame temperature boundary by a prcdctcinuncd amount. 

88, (Withdrawn) The system of claim 6 1 , wherein said mapping device calculates 
said nominal ring flamo temperature by decrementing said ring flame temperature at said 
maximum ring flame Icmpcralure boundary by a prcdctci-minod amount. 

89, (Withdrawn) The system of claim 61 , wherein said mapping device determines a 
second bumci' dome to be adjusted for said lirsl burner mode when said high pressure turbine 
omict temperature at said nominal ring flame temperature is less than a predetermined upper 
limit higli pressure turbine outlet tcm])cratnre and a NOx emissions level at said nominal ring 
llame lempcrature is less than a predetermined upper limit NOx emissions level. 

yo, (Withdrawn) The system of claim 61 , wherein said mapping device receives input 
indicating a new bimier mode If all burner domes for said first mode have been adjusted. 
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